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Introduction
According to the International Continence Society (ICS), urinary incontinence (UI) is defined as any involuntary loss of urine (1) . It is one of the most common problems of public health in elderly women, creating a great impact in the quality of life of the institutionalized population as well as the population that resides in the community (2, 3) .
It is a non-inherent change in the aging process, but its incidence is increased linearly with age, which can be considered as a geriatric syndrome due to the high prevalence in these individuals. It is estimated that about 39% of women over 60 years of age show daily urine loss. With this in mind, treatment for urinary incontinences becomes primordial (3, 4, 5) .
An efficient treatment for urinary incontinence requires studying women as a whole, taking in consideration not only the pathology, but also the social and emotional aspects involved. Surgical treatment is usually one of the first-choice treatments that come to mind, however, interest in a more conservative solution has increased. The ICS recommends that the conservative treatment be considered as the first option of intervention in incontinent women (6) .
As a first-choice conservative treatment, pelvic floor muscles training (PFMT), as first proposed by Kegel, with the goal to increase support of the inferior urinary tract, as well as promote the urethral closing by involuntary contraction of the periurethral muscles are highly recommended (7). Although the conservative method has shown efficiency in treating adult women (8, 9, 10), in elderly women the focus is still to manage the consequences (11, 12, 13), and not in treating the dysfunction.
Within the outcome measures that can be taken into consideration to evaluate the severity of the urinary symptoms, subjective and objective instruments are mentioned. The objective outcome measures show higher scientific relevance, as they are recommended by the ICS (6) . With this, the present study systematizes clinical trials that approach the PFMT effect when treating urinary symptoms in elderly women that use objective outcome measures as a way to measure the severity of these urinary symptoms before and after PFMT.
Method
The present study is a systematic review of random and controlled clinical trials. An extensive electronic research was made in the month of November, 2012 to identify the relevant articles. The following database was used: MedLine (July, 1970-December, 2012), Pubmed (July, 1970 -November, 2012 , Lilacs (January, 2000-November, 2012) and PEDro (July, 1984 -November, 2012 ) as well as manual bibliographical reference research of the studies. According to the Medical Subject Heading of the National Library of Medicine (MeSH), exercise therapy, urinary incontinence, aged and elderly were used as descriptors.
One reviewer showed search results with potentially eligible articles. Two reviewers assessed the pursuit of eligible articles and an independent third reviewer solved possible disagreements that may have arisen when deciding which articles to include.
Selection of the studies
Only random and controlled clinical trials written in the English language were elected. The criteria used for selecting the articles were studies that treated elderly women with UI using PFMT. To be included in this research we considered studies in which PFMT was utilized in an isolated manner, without the involvement of other technique, studies in which PFMT was performed in an ambulatory or at home, with or without the supervision of a therapist and with or without the use of the biofeedback as an aid.
To analyze the effect of the PFMT within the severity of the urinary symptoms, we took into consideration studies that used as outcome measures the urodynamic study, the urinary diary which evaluates the frequency of daytime urination, nighttime urination frequency, loss of urinary effort, the absorbent exchange and lastly, the absorbent test that quantifies the loss of urine in grams.
We considered short-term results (three months or less after the randomization), medium-term results (between three months to a year after the follow-up) and long-term results (at least one year of follow-up).
Articles of narrative review, editorials and case studies were not included due to the fact that they did not fit the criteria proposed by this research.
Evaluation of the methodological quality of the studies
The methodological quality of the articles was measured through the PEDro scale (values from 00-10). Once available, the points in the PEDro data base were used; otherwise, the studies were classified in an independent manner by two evaluators and an independent third reviewer that solved potential disagreements that might have appeared along the way. Methodological quality was not an inclusion criteria of the articles. Studies that scored 06 (six) points or higher were considered of high quality (14).
Results
Initially, a total of 596 articles were identified. After removing duplicate articles, 69 articles were selected as eligibly possible based on their title names and abstracts . From these, 65 were excluded after reading the whole article (15-80), 58 because the subjects didn't meet the age requirement that was pre-established in the study, (15-72), 4 because the PFMT was not done in an isolated fashion (73) (74) (75) (76) , 1 because it presented only subjective evaluations of the urinary symptoms (77) another one for including men and not demonstrating the results separately (78) , and the last 2 because they didn't show the control group (79, 80) . A flowchart showing the details of the selection process is shown in Figure 1 .
In the end, only 3 studies were included (81-83) in the critical appreciation stage regarding the effects of pelvic floor muscle training when treating urinary symptoms in elderly women (Table 1 ).
Methodological quality of the studies
The methodological quality evaluation performed by the PEDro scale showed an average score of 06 (4-8). Table 2 shows in details the methodological quality evaluation of the studies. Two studies compared the PFMT with a control group (81, 83) and one article compared the TMAP with the intra-vaginal electro stimulation (82) .
The eligibility and randomization were done in all 3 (three) trials, however, in only 2 (two) of them it became clear how the randomization was done. In all 3 (three) articles, the subjects, as well as all therapists, were not completely blind. Only in the Sherburn et al. (2011) trial all evaluators that measured at least one key results did it in a blindly fashion.
Characteristics of the population included in the studies
The ages averaged between 71 and 79 years. Despite this study consider an elder a person over 60 years of age, the 3 (three) articles chosen used the age of 65, following the criteria of inclusion proposed by the World Health Organization (WHO), which classifies elderly people as individuals with 65 years or more for developed countries and 60 years or more for undeveloped countries (ONU, 1982) (84) . [79, 80] Studies excluded during the review: 3 [81] [82] [83] (Conclusion)
Discussion
The literature identified in this review regarding the PFMT in urinary symptoms within elderly women is scarce and the studies are of low methodological quality. Although the efficiency is not proven in this population, preliminary evidence exists that suggest that this type of treatment with the elders is useful and deserves further investigations (85) .
. The PFMT is a simple method and it is frequently used. The ICS recommends that conservative treatment be the first option of intervention in incontinent women. Meta-Analysis studies prove the effectiveness of PFMT in urinary symptoms of incontinent women (86) . However, this therapy hasn't really been used that much in elderly women. The majority of the studies associate PFMT with another technique, which is the primary limitation of this research and, consequently, the reason why most studies have been eliminated (73) (74) (75) .
Nevertheless, considered as eligible studies were the articles that associated bladder control with PFMT because they all (81-83) provided instructions to the patients on the appropriate liquid intake, normal bladder control and correct urination position. This could be considered a factor of misunderstanding and the result of these studies must be interpreted with caution.
A lot is being written about the effects of bladder training or behavioral therapy in the elderly because this works well according to the cognitive capacity of the patient and it is a common intervention in senior care facilities. It is composed of measures of programmed urination, immediate urination or reeducation of urinary habits. A vast analysis about behavioral training concluded that there is evidence that multiple interventions, including combination of bladder control techniques, PFMT (with or without biofeedback), educational strategies of urination control and self-monitoring are efficient in treating urinary incontinence in independent seniors (87) .
Currently there are no guidelines establishing the best treatment protocol for PFMT. None of the chosen studies made use of the biofeedback as a form of PFMT. The current available literature proves that PFMT is efficient in treating women with urinary incontinence (88, 89) . In this review, 4 (four) articles used biofeedback as a form of TMAP as a treatment for the urinary symptoms in elderly women. However, In 2 (two) of the studies, the sample was composed by elderly women that live in a community. Only the Aslan et al study evaluated the training of the pelvic floor muscles in women living in long term institutions. According to the PEDro scale, all studies reached similar results in what concerned more important prognosis indicators.
Training program of the pelvic floor
The studies turned out to be heterogenic in relation to the TMAP program. The duration of the treatment varied between 6 (six) weeks (82, 83) to 5 (five) months (81) and the number of sessions per week was a variable in all 3 (three) studies. Learning to contract the MAP was done by vaginal palpation in 2 (two) of the studies (82, 83) and in another one, the process of learning to contract the MAP was not described. Weekly sessions were held, accompanied by a specialized therapist in TMAP. The execution of the daily home exercises was solicited in all studies (82, 83) .
Outcome measures used to evaluate urinary symptoms
The objective evaluation of urinary symptoms used in the studies were: the urine journal (81, 83) , the urodynamic study (82) , the related frequency of urinary loss episodes (81, 83) , and the pad-test [81, 83] . The 10 minute pad-test [81] , the 1 hour pad-test (83) and the 48-hour pad-test (82) were used.
A significant improvement was observed in the urinary symptoms after the proposed treatment in 2 (two) or 3 (three) selected studies (81, 83) . Taking in consideration the pad-test as the main source of evaluation, we were able to see a significant improvement in favor of the TMAP in the Sherburn et al. and Aslan et al. trials (p = 0.04 and p = 0.00, respectively). There was also a significant improvement in favor of the PFMT group when the urinary journal was analyzed (81, 83) . Only one study (82) didn't show significant difference in the evaluation of the urodynamic parameters between the group that performed the PFMT and the group that performed the intravaginal electro stimulation.
weight, when compared with those that do make use of hormonal replacement therapy.
With this, environmental conditions, usage of hormonal therapy and menopausal states are all factors considered relevant when using the Pad-test as a form of evaluation in this population (96) .
Franco et al compared the one-hour Pad-test with subjective outcomes, such as the analogical visual scale, severity of symptoms scale, Stamey grade, in addition to the evaluation of life quality through the surveys: Urogenital Distress Inventory (UDI-6), Incontinence Impact Questionnaire (IIQ-7) , and the International Conference on Incontinence Questionnaire (ICIQ-SF). The results showed that only the ICIQ-SF had a correlation with the Padtest (97) .
When we analyzed the urinary journal, only 1 (one) article (81) kept the records of over a period of 7 (seven) days. The article written by Aslan et al. (82) only evaluated the daytime and nighttime frequency in question form and presented the results separately, which made it impossible for us to make a deeper comparison. A recently published study evaluated the association of the urinary symptoms with the urinary journal and the cystometric parameters, showing that not only the daytime frequency but the nighttime frequency as well also show significant associations, proving that the urinary journal is a way to evaluate urinary symptoms (98) .
It was not possible to keep up with the long term treatment results. Only Aslan et al accompanied the patients over a period of 6 (six) months. In a recent systematic review, it was concluded that PFMT is efficient in treating women with UI on the long run, even without the incentive to continue with the home exercises. However, the study included women of all age groups (99) .
Despite methodological diversity between researches, studies show that PFMT seems to be more efficient in treating urinary symptoms in elderly patients. In all articles used, it was possible to identify an improvement in urinary symptoms in the elderly women population. This research corroborates with another review study that was recently published. However, Pereira et al included in their study other types of treatment -the training of the pelvic floor as well as intra-vaginal electro stimulation. They also evaluated the urinary symptoms through subjective methods like questionnaires on life quality and analogical evaluation scale (85). none of them followed the inclusion criteria (74, 77, 79, 80) .
As for the supervision, only the Sherburn et al. (81) study utilized PFMT in a supervised manner. Spruijt et al. (82) evaluated and provided instructions on how to contract the pelvic floor through vaginal palpitation only on the first meeting. On the other hand, on the Aslan et al. (83) study there were frequent meetings, but no supervised sessions, only an interview at the end of each week to know how the program was evolving. Findings on the supervision of the training are questionable. Felicíssimo et al., comparing the supervised and not supervised PFMT, didn't find any difference between the two groups (90). Zanetti et al., on the other hand, concluded that women that perform the PFMT in a supervised manner show superior results when compared to those that perform without supervision (91) . Still, in none of these studies the observed population was composed of elderly women.
Studies that show an agreement between the subjective tools of evaluation are still a conflict (92, 93) . It has already been proven that the PFMT brings an improvement in the subjective factors as well as the life quality of women with urinary incontinence (94) . However, when this question is directed towards the elderly population, no study can be found. Sherburn et al. (81) found an improvement in the evaluated symptoms with the pad test and urinary journal, but when the life quality before and after was evaluated, there was no difference at all. In the Aslan et al. (83) study, it can be observed that in the King Health Questionnaire the results of urinary incontinence didn't affect women on a great scale. It was identified that the general perception of health kept higher scores on both groups.
The method of evaluation varied, being that the only tool of evaluating the present urinary symptoms on all three of them was the Pad-test. Nevertheless, the way it was carried out was different in all three articles. ICS preconizes as an evaluation method of the 24 hour Pad-test (95) , however, this form of evaluation can have limiting factors in the female population.
Studies have shown that there is a significant increase in absorbent weight in women when they are in the menopausal transitional phase and women that are in the post-menopausal phase. Women in the post-menopausal phase that don't use hormonal therapy also show significant increase in the absorbent The results regarding PFMT are encouraging, however, the fact that there are only 3 (three) articles that actually make use of this therapy in the elderly population limits our conclusions.
Conclusion
Taking in consideration the available studies up to this moment, the evidence favorable towards the usage of PFMT in treating urinary symptoms in elderly women is weak. 
